Study of yolk precursor transport in the avian ovary with the use of horseradish peroxidase.
Ovaries of adult Japanese quails were exposed in vivo to the exogenous protein horseradish peroxidase (HRP) for varying lengths of time to investigate ultrastructurally the permeability of the wall of these follicles, the protein uptake capacity of granulosa and oocyte and the kinetics of protein uptake in different stages. There is a sudden increase in permeability of the follicle wall from previtellogenesis to vitellogenesis. This is not due to a loss of sealing (tight) junctions in the granulosa cell layer, but is probably related to a permeability change in the basement membrane. The transition from the slow growth phase to the rapid growth during vitellogenesis is accompanied by a limited widening of the intercellular channels and the concomitant development of a complex endocytotic apparatus in the ooplasm. The slowing down of yolk deposition during the last day before ovulation is accompanied by a narrowing of the intercellular channel width. The granulosa cells show a high intracellular HRP uptake during intermediary yolk formation. Transcytosis through the granulosa cannot be excluded but is probably a minor pathway at certain stages. The light microscopically detectable uptake of HRP by the oocyte coincides with the start of exogenous vitellogenesis. After 90 sec of exposure to HRP (intravenous injection) the tracer can be found in the intercellular channels of the granulosa and in superficially located yolk spheres. On the other hand it takes 10 min for the tracer to traverse the cortex of the oocyte.